There is accumulating evidence from behavioral, neurophysiological, and neuroimaging studies that the acquisition of motor skills involves both perceptual and motor learning. Perceptual learning alters movements, motor learning, and motor networks of the brain. Motor learning changes perceptual function and the sensory circuits of the brain. Here, we review studies of both human limb movement and speech that indicate that plasticity in sensory and motor systems is reciprocally linked. Taken together, this points to an approach to motor learning in which perceptual learning and sensory plasticity have a fundamental role.
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Perceptual Change and Human Motor Learning
There has been recent interest in the idea that perceptual and motor learning do not occur in isolation but rather that motor learning changes sensory systems and sensory networks in the brain and, likewise, that perceptual learning changes movements and the motor areas of the brain. In this review, we present evidence in support of both of these ideas, drawing on examples from human arm movement and speech motor learning. We suggest that perceptual learning is an integral part of motor learning and contributes in several ways. Perceptual learning results in changes to motor networks in the brain and, in this way, participates directly in motor learning. Perceptual learning is also associated with plasticity in sensory systems that is dependent on both afferent inputs from the periphery and on corticocortical projections from motor areas. We propose that perceptual learning, and associated changes to sensory systems, have a fundamental role in human motor learning and that, in this context, the two generally occur together.
Neuroanatomical Basis for Reciprocal Plasticity in Sensory and Motor Networks
The efferent and afferent pathways linking the spinal cord with sensorimotor cortex and cerebellum are well known (reviewed in [1-3] ). There are also extensive neuroanatomical connections between cortical motor and somatosensory areas that could drive plasticity in either direction, on the basis of use or experience. The connections extend from those between primary motor and somatosensory cortices to more distant connections linking premotor and prefrontal cortex with second somatosensory (SII) and parietal cortex (Table 1) .
Somatosensory receptive fields are present in primary motor cortex and dorsal and ventral premotor cortices [4, 5] and there are both visual and auditory receptive fields in ventral premotor cortex [6, 7] . Neurons in ventral premotor cortex, SMA, and even ventrolateral prefrontal cortex are involved in perceptual decision-making [8, 9] . Accordingly, one would expect that plasticity in the frontal motor networks should occur in conjunction with sensory processing, in particular, from the extended and systematic nature of inputs related to perceptual learning.
Motor Learning Results in Changes to Sensory Function
In work on human arm movement, both somatosensory and visual perceptual changes have been observed to accompany sensorimotor adaptation (Box 1). The changes are obtained in the
Trends
Sensorimotor adaptation results in changes to sensory systems and sensory networks in the brain.
Perceptual learning modifies sensory systems and directly alters the motor networks of the brain.
Perceptual changes associated with sensorimotor adaptation are durable and occur in parallel with motor learning.
